ST — The Stellar Imager: Resultsfrom the Vision Mission Study

Sl iIsa UV/optical deep-space telescope to iImage stars and observe the Universe with 0.1 milli-arcsec angular resolution.
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habitability of the planets orbiting them Design Options:
= Study the Universe at ultra-high angular resolution to under stand = Classical Fizeau with large focal-plane detector (baseline design)
* the consequences of magnetic fields for the formation of stars and planetary = Hybrid Hypertelescope which accents partial pupil densification in
systems as the cradles of life ICTLE
« internal transport processes in stars at different evolutionary phases, their impact on order to maintain use of non-redundant array
= Hzeau with remapping of beams from 2D to 1D non-redundant array

The Science Potential of the Stellar | mager

stellar evolution, and their consequences for the chemical evolution of galaxies

« dynamo and accretion processes, mass exchange in binaries, and flowsin AGNS,
black-hole environments, supernovae, ...

Solar-type star at 4 pcin ClV line Evolved supergiant star at 2 Kpcin MgH&K line
M odel Slsim images Model Sl sim image (2mas dia)

Sl and the NASA-ESA Strategies

S| addresses science goals of 3 research Themesin NASA Science Mission Director ate:
Bassline: 500 m = |earn how galaxies, stars, planetary systems form & evolve (OrigingEUD)

= understand development of structure/flows of magnetic fields (SEU/EUD)
Sl imaging of nearby AGN will differentiate

Sl imaging of planet forming environments: between possible BEL R geometries & inclinations " understand origins & societal impacts of variability in SEC (SSSC/SEED)
magnetospher e-disk interaction region

Baseline: 125m

Design Requirements & Key Technologies

Science Goals Data Required M easur ement Key Technologies
. . Capabilities N
Understand the dynamo Empirical constraintsto precision metrology and
process responsible for refine dynamo models. Angular Resolution formation-flying

magnetic activity in stars Specifically, for a solar-type 0.1 masat 1550 A

star at 4 pc:
Enable improved P Spectral RangeA closed-loop control of
forecasting of solar/stellar Observations of spatial and _1200 - 5_000 many-element optical
magnetic activity on time temporal stellar surface Field of View systems
scales of daysto centuries magnetic activity patternsin a ~4mas
_ sample of stars covering a Flux Threshold at 1550 A deployment/initial
Understand the impact of broad range of activity level: 5x1014 ergs/cm?/s positioning of elementsin
stellar magnetic activity b : large arrays
on planetary climates and UV (1550 A, 2800 A) Ohservations
on the origin and images with 1000 total several dozen solar-type metrol ogy/autonomous
continued existence of life resol ution elements taken stars observed repeatedly nm-level control of many-
with modest integration over mission lifetime; element formations over
Complete the assessment times (~hours for dwarfs month-long seismology kilometers
of external solar systems to days for giants) campaigns on select
begun with the Planet targets variable, non-condensing,
Finding and Imaging Measurement of internal 1 continuous micro-Newton
miss ;ns, by m:jagl ng the stellar structure and rotation: thrusters
central stars an I I
determining the impact of Asteroseismology via IE ngI neetr 'Ng light-weight UV quality
the activity of those stars optical images with 30- mplications spherical mirrors with km-
on the habitability of the 100 total resolution . long radii of curvature
surrounding planets elements over astellar Baselines: 100 to 1000m
disk to measure non-radial - - larger format ener
Study the Universe resonant waves with short r>n2|9r<l)Jr\s/ guf‘l#%r?girgr?{gter res%lvi ng detector?\//vith
(AGN’s, QSO'’s, black integration times - minutes finer energy resolution
holes, supernovae, (dwarfs) to hours (giants) Fizeau Beam combination (R=100)
interacting binary stars,
hot stellar winds/non- Long-mission lifetime (>10 Path Length Control to 3 nm methodol ogies for ground-
radial pulsations, forming- years) needed to provide based integration and test
stars and disks, cool observations over significant Aspect Control to 0.030 mas of distributed s/c systems
evolved and long-period fraction of stellar activity
variable stars) at high cycles Orientation mass-production of
angular/spatial resolution +/-20deg to Sun orthogonal “mirrorsat” spacecraft

TPF/Darwin, Sl, and Pl together provide complete views of other solar systems.

wavefront sensing and

Sl and the Exploration Initiative

Sl isakey to developing models for long-term solar-system space weather forecasts
= '’ s population study aids development of dynamo models by exploring the
manifestations of magnetic activity as a function of stellar properties and time
= 3’s multi-star data base allows model validation within 10 y rather than 100 y or more
= Multi-year space-weather forecasts throughout the heliosphere guide vehicle design and
mission planning and enabl e forecasts of extended periods for safe construction at Moon,
Mars, Earth-Moon L1, Sun-Earth L2, and LEO staging orbits.
Sl is a“deep-space observatory” essential to the mandate of search and exploration of

habitable planets around other stars (see NASA's “The Vision for Space Exploration”, Feb. 2004 and the
Exploration Level 0 Reg. 1.7 (“NASA shall conduct advanced telescope searches for Earth-like planets and habitable
environments around other stars’):

= S will explore the impact of stellar magnetic activity and radiation on the habitability of
planets found by planet-search projects such as Kepler and the Terrestrial Planet Finder
= S will investigate in detail how magnetic fields control formation of planetary systems
(transport of mass and angular momentum, star-disk coupling, disk-clearance zones, ...)
= S technology & science are milestones towards the development of Planet |mager

Sl simulation in
Ly a—fluoresced H2 lines

Baseline: 500 m
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Status

- Sl included as a “ Flagship and Landmark Discovery Mission” in the 2005 SSSC Roadmap
and as a candidate for a“ Pathwaysto Life Observatory” in the EUD Roadmap (5/05)

Sl isa multi-theme, cross-division mission.
- Sl previously in NASA SEC (now SSSC) roadmaps for 2000 and 2003

- Sl selected in 2003 by NASA HQ for further concept development asa Vision Mission

» Major Partnerships established between GSFC, LMATC, BATC, NGST, JPL, SAO, CU and
inter national partnersto develop concept/technology and execute Vision Study

» Vision Mission Report delivered to NASA HQ on 15 September 2005

- Therelated Fizeau I nterferometry Testbed (FIT) isin operation at GSFC to develop
closed-loop optical control of a many-element, spar se aperture system

* The SI Vison Mission Team

Mission concept under development by NASA/GSFC in collaboration
with experts from industry, universities, & astronomical institutes:
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